Changes in the mycolic acid composition of three cutaneous strains of corynebacteria were caused by the addition of Tween 80 to the culture medium. Gas chromatography-mass spectrometry showed that the carbon chain length and the degree of unsaturation had been affected : the levels of corynomycolic acid with 36 carbon atoms and two double bonds increased significantly.
INTRODUCTION
Mycolic acids (2-alkyl 3-hydroxy fatty acids) are commonly found in the lipids of Corynebacterium, Rhodococcus, Nocardia and Mycobacterium (Collins et al., 1982 ; Goodfellow et al., 1976; Minnikin et af., 1975 Minnikin et af., , 1978 Yano et al., 1978) . Gas chromatography-mass spectrometry analyses of these fatty acids have proved of use in the identification of medically important coryneform bacteria (Athalye et al., 1984) .
Recently, several workers have reported that the mycolic acid composition of corynebacteria, nocardia and mycobacteria was modified by changes in environmental conditions such as growth temperature (Suzuki et al., 1969; Toriyama et al., 1980; Tomiyasu et al., 1981) and substrates (Cooper et af., 1979) . Tween 80 is often added to enhance the growth rate of some cutaneous corynebacteria in commonly used media (McGinley et al., 1985a, b ; Riley et al., 1979) . In this study, we compared the effect of Tween 80 on the mycolic acid composition of three cutaneous strains of corynebacteria, two of which belong to the pathogenic JK group corynebacteria. 
21.1
Gas chromatography (GC) and pyrolysis gas chromatography (Py-GC). Silylation of hydroxylated methyl esters was done according to the method of Tomiyasu et al. (1981) . The methyl mycolate trimethylsilyl (TMS) ethers were separated on an Intersmat chromatograph equipped with a flame ionization detector on a column (0.6 x 150 cm) packed with 3 % 0 V 17 on Chromosorb WAWlDMCS (80-100 mesh). The column was maintained at 290 "C with a nitrogen flow rate of 30 ml min-'. The TMS ether peaks were identified by comparing their retention times to those of standards.
Py-GC (Etemadi, 1967) of mycolic acid methyl esters was done on the same apparatus fitted with a column (0.3 x 150 cm) packed with 10% SE 30 on Chromosorb PAW (80-100 mesh). The column was maintained at 180 "C. The injector temperature was 300 "C.
Gas chromatography-mass spectrometry (GC-MS) analysis. MS of TMS ethers was done on a ZAB HF spectrometer. The molecular separator and the ion source were kept at 260 "C and the ionization energy was 70 eV. The samples were introduced into a Perkin Elmer Sigma 3B gas chromatograph which was operated with a DB 5 column, and the temperature was increased from 260 to 320 "C (4 "C min-l); the effluent was analysed by
MS.

R E S U L T S
TLC analysis of the acid methanolysates of the three strains grown with Tween 80 showed the presence of hydroxylated fatty acid methyl esters. They had the same mobility (RF = 0.40) as corynomycolic methyl esters isolated from corynebacteria (Minnikin & Goodfellow, 1976 ; Minnikin et al., 1980) . The saprophytic cutaneous strain, C. striatum, showed approximately the same amount of material when it was grown without Tween 80, whereas the two JK group strains showed only minute traces of mycolic acid methyl esters in the absence of Tween 80.
The methyl corynomycolates were quantified by GC analysis of the TMS ether derivates (Table 1) . Mycolic acids were in the range from c 2 6 to c 3 6 . c 2 6 and c 2 8 compounds never accounted for more than 10.0% (wfw) of the total mycolic acid content. The quantity of mycolic acids with 36 carbon atoms increased significantly in cells grown in the presence of Tween 80 (mean percentage from 20-5 to 33+4), while the concentration of C30 mycolic acids decreased.
Py-GC of methyl corynomycolates showed methyl esters of CI2, CI4 and c 1 6 fatty acids and C14, c 1 6 and c 1 8 aldehydes in strains grown without Tween 80. For strains grown in the presence of Tween 80, methyl esters of C14:0, C14:1, c16:0, c 1 6 : 1 and c 1 8 : 1 fatty acids and CI4, C16:, and C18:0 aldehydes were observed.
As reported previously (Yano et al., 1978; Corina & Sesardic, 1980; Gailly et al., 1982; Pommier & Michel, 1985) , electron-impact MS gives mass fragment ions which are useful for the determination of straight-chain and branched-chain alkyl units of TMS methyl corynomycolates (Fig. 1) .
The molecular ions [MI+ were weak in the spectra of derivatives but [M-15]+ ions (due to the loss of CH3) and [M-90]+ ions (due to the loss of (CH3)3SiOH) were present. The C2-C3 fragmentations (Fig. 1, ion a) were useful for the determination of the straight-chain alkyl moiety. Furthermore the C3-C4 fragmentations (Fig. 1, ion b) determined the a-branched-chain structure of corynomycolates. The formulae, the degree of unsaturation and the side-chain length of corynomycolates isolated from various strains are given in Table 2 . Thus the corynomycolic acids ( c 3 O -c 3 4 ) of the three strains consisted of saturated compounds with C14:0, c16:O and C18:o side chains when cells were grown without Tween 80. In cells grown in the presence of Tween 80, corynomycolic acids were composed of mono-unsaturated and, particularly, di-unsaturated compounds with C14:1, c 1 6 : 1 and C18:1 side chains, the major components being C3*, C34 and C36 acids.
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The three strains of cutaneous corynebacteria examined contained saturated corynomycolic acids with 26 to 36 carbon atoms. However, when cells were grown in the presence of Tween 80, the degree of unsaturation of the side chains was increased. There was also an increase in the amount of C36 mycolic acids and a corresponding decrease in the amount of C30 mycolic acids. Whatever the growth conditions, the three strains examined were markedly distinct from Corynebacterium bovis, whose c 3 ( + 3 6 content ranges from 12.0% (Athalye et al., 1984) to 27.5% (McGinley et al., 1985a, b) of total mycolic acid content and which has a low amount of C3O-C32 (Collins et al., 1982) . Our strains were quite similar in mycolic acid composition to Corynebacterium diphtheriae, Corynebacterium xerosis and Corynebacterium minutissimum (Collins et al., 1982; Athalye et al., 1984; McGinley et al., 1985a, b) .
Changes in mycolic acids similar to those reported here have been associated with different growth temperatures in Nocardia asteroides (Tomiyasu, 1982) , Nocardia rubra (Tomi yasu et al., 198 1) and Mycobacterium phlei (Toriyama et al., 1980) . Mycolic acid composition obviously depends on environmental conditions. In strains grown in the presence of Tween 80, mono-and di-unsaturated species constituted the major corynomycolic acids, and levels of mycolic acid with 36 carbon atoms and two double bonds increased significantly. PyGC and MS analyses suggest that one of the double bonds of di-unsaturated corynomycolic acids is located in the main chain and the other in the side chain (Ioneda et al., 1979; Thomas et al., 1979) . High levels of c 3 6 : 2 corynomycolic acid occur in cells grown in the presence of Tween 80 and it may be that synthesis involves the condensation of two molecules of oleic acid (ClS:J. Indeed previous results show that the CIgz1 fatty acid content is increased in bacteria grown with Tween 80 (Athalye et al., 1985) .
In conclusion, we have demonstrated that the presence of Tween 80 in the culture medium increased the level of corynomycolic acids and modified the composition in corynebacteria strains. This finding confirms the interest of the characterization of corynomycolic acids, either in presence or in absence of Tween 80, in the classification of corynebacteria among cutaneous saprophytic or pathogenic bacteria. 
